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ABSTRACT
[t b~ 3

dur cur®ent ..UECJG"D proces¢ optimization, appears to be
mearifg compBctiome gFhg work dope duelng thds report period is
Scadlme %@ the optimjzatBon of twd methods of tPeatment and treat-
teng of Gsamples iov Bpwwse @r simulated Ineuse testing., Descrip-
iwns i the tieatmepts &f samples 38sted below are included in

the @eports

1) Water lubrfcated® shaf§ bearlngs for U.Sy Navy Bngineering
Experiment Station,

o’fc) Retractable mas§ sca¥s (cheveon) foe Porismouth Naval
[~

Shipyards
Q

3% BI¥8 opd B142 experimental compounds from Puget Sound

Naval Sh®pyard. ®

4) Four Inch I.D., Buna N buylterfly walve liners.
-]

"Thig document may _noct be reprod@eed of publlshed in any form,
M ar,w p 0
Sfnce this progreqe repofts he i ma-ion herel is tentative

and subject to changes, corrections and modirications.”

'
———
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SAMPLE TREATMENT

During this period, samples were treated for three separate
sources within the Navy and one industrial source with direct
naval application. T-cse samples have been returned to their

sources and we are awaiting the return of test data,

°

Two sets of samples were reccived from the Puget Sound Naval
Shipyard. One sct consisted of four "0 rings; the other, tensile

slabs and compression-set buttons of new compound formulations,

The 0" rings were identical in size to the "Q" rings des-
cribed in ptevious reports, No infurmatTon on these rings was
received except that they conformecd to the specifications itsted
in Mil P5516., The treatment given these samples is described in
Experiment 264. Ail were treated on the steel mandril constr&c{%d
for a previous set of samples. All were slippery on the outer
half and virtually unchanged on the inner half, These samples

[}

were goturned via Code 634C, °

c G

The second set of samples consisted of tensile slabs and com-
pression-set ?uttons fabricated from two special compounds developed
at the Puget Sound Naval Shipyard. These compounds were idengified
by the numbers B138 and Bl42,., Our objective was toc find a satis-
factory treatment for each of the compounds; treat and return any
available tensile slabs and all thce compressjon-set buttons. Init-
ial trcatments were done on tensile sl%bs; frictional and physical

tests were run (see Exp. 236)., Good coefficients of friction were
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obtained by the various treatments, and it should be noted that

although several samples ran extremely hct, they did not seize.

The fr?cg?onal surfaces also became exfremely hard due to post cure
o

effeg@te &® <igplficagit pmss 8f tensilg propergies was evidenced
by compa®f§sen wii% the P¢tain samples. %he reta?ns, glowever,

L ]
exhi®Vged rrek Jowee phys?cag properties than were Srigimgdly re-
o ©

° esded. Puzet $onng Navel} Shfpgard was notgfied by a lette® report

of sur f’mdings. Begadsg of She g%#¥:me loss @ p‘opert%s on
poregenperatude ghogageg ve QU pog plap any fur§eg ®ork ®ry these
L
éonporndg uptess spechdlenlly Teyucgtsd b de o0
.

Busing g% s pegiog 'y {«:x‘)cifmcn! 234g we trea§ed® fews 509 &
Sultcrfly walve Wnes o the Y 9 Wikuall ., of galerichdy
gehneclicuty e &s #ellcy Diggstos of 29ginceelngy infutn? we
t§4s these 18grews w1 Se 08¢ 2 208 the r@s¥lts §epofled O W5 38
soon @s pregiousyy *stagied tests are compleicd. ghl® 838y shoul

%o wafiabic by the wa of ¢ Wext report periodg

¢ A v¥s?§ was made to the Poftsmoutlp Naya® §hipwmﬂ. Kit.‘ly,
°

® Mainc go exp¥atn the posslbge adgantages ®f ;he.’S‘!Ppeﬂ’ Ruybeg®
®

procges in the®r partfcular app1¥®a®jons. s a fesul® we ed¥nipc
a sc@ wf chev#en seals currently be¥Png tested fof refgacgadlo Rasg
appiicatfoms. Thesc sea®s wepe Bhghly §illed elastomer, typedfed

L

by the AN6B2Re40 speocifPzatPon. Thesc samglcs wegc raatcd in
° .

Experiment #6®¢ The cffect of the treatment was to produce SvgP o

-]
slippe@® surface. Tensile propertics, kowever, were vaerelx

reducedg  Since theore is no «flcoxing required in the wgicat‘on'
o
o

(o]

]
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it was deemed of sufficient interest to warrant testing. These

]
$ecrs wil? be run by the Portsmouth §aval Shipyard %nd geported 16
[ 4

®g, via Code 6348 WwWen compigéede o

<@ ;et of 9% water-lu‘bflﬂt;d sy 9ccMs were re@givel
fgog § ¥. Se Navg W f@cering ‘_‘-.x;e?riment Ssabscm @@ aapallity
®irvingd. Theaw Bamples @re Profeotypes 6F 1w qxleppal feopelich
Mot bogrimss wwed @n ¥rge shlpse Gey e fabg¥caed Jrog Pna
N @lasgeger bonded t@ Wgas® sqpport!ﬂg plates. s ®ese spegandhP
welc g% algd in Dypegiment 2g0. & gefuction of at Yeasa tyretiizds
*h 1oms'geea o 1ub - §eqged ¢ was obtainedy ®hefe sPples wert
Sctupac? to‘.he ?. 5. Navg ingigec@bng Experimen® s.tat;au for she

WSaPcd gpmuse testigge The resu@ts of these %12 Sil] bs S9N WNed °

@o us when tgey ade compgeto®. s
- )/ T p l"‘ ‘ .
ﬁ,bORINAWh ROQCEDURE & .
.
Puring $hls ecpeP@ perPo? the MfghwePacd G AP 45l 8B Expcfe
incptas RV, <86, 222 &g 224 %agc Bogn dpprox¥matey twoesnieds ®

SmWigtcade Tiesw tesy sesults wil] be found 8t the bygonning of
e exgertncptal Portfo® of hls Eedolie T Fesulta Cenplcted S0
8.8c $ncleare Mo ford@wings .
B @Al éhe Goc of the Brgesky eomplett Ppredises & bl @
e 18ppegy s.llrfe-fze. Fae Inogcascd s8hppepiness g howvclisly
offset by severe ha?c?c&!.ng wf m.e sur Praw salch wsodes@®

& akgpe 00 gloxurcy
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®

2e That iwmeecased temperature in the fluorination procedure

produdes an fncrease 38 wead §ifcg .

34 Thaj ghe $ime of uosination is not directly related to
e gempegature of fluorination, but is also a function

of ghe permeabl®®ty of the elastomer itself and/or the
[-3

Ppevipes $8s 102 w§ Qgeecompound.

™ 3¢k o fe':mducﬁ;iﬂlg of apparently dup®ica®e @amples
rguains inekplfcalepcy Two possiBfe soWWReds gemagp. ghe f!rst.
poor elvcuiation o‘r iho Sluorinacing mcdlcu:. o818 ve climinated By
the Installzgion og Q.rgagqeﬁcally Apfvew dan in §he Bfessufe con® o
Salnere oo sc8bng sl l!c‘ 3 fuggilon of the Pose glasfomer it@
scify Il‘aﬂvc' sotonpding !ng.?edients awe $0é Bomogogeousty d¥seo
Feroed in the gulsc® fatgise, th{g can B¢ resof®cd PP masge® batching
8 ompond §n ¢fe w2l nanncg and %then mi11®ng §ofgions for $onger
De!"u&s af 38, 8; this meghod §g sheud® $e possib®e gp degclm®ne
lnther or ot !l&:- speeifie conposition of snall aggas WP ihe §es@

spechnen conycibytgn significantly 3o e sear Hlfcg
. o

®
2 setles of 3 Tundy bocplocal 2469 §a®us8ng ghe ef‘fe“\ o®
Ciﬂwg tcheoR Bturcy 1313.,,51:4 L JEEDS cury:exa;r‘;tfon andQSF4 concen@
aPatlod of g Pl¥ecs bevlps no ggesinent witief than Ole an®ng and
@y dng has been mades Af® data ex®pg W8zhespecd weae testing
dBc §2b®laged #n rt?lc cxperimental sc@%®on of thls reporty Our

[}
“T‘ia’ evq’uzﬂ.om* this s¢rfes ®s reported PnCthe following

sogt g of ¢qe @cport, ©

@ e o)
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COMNCLUSIONS

—_—

Qu; tgntatjpve conclus?onsc that ghe ent?;e t#eatment gould
be accomplished with?@ tiye pMessullg vesscg Save bee.gorne oud By
the results of Exgegincyd 2gcg weog Wves®of fwme fofrs for Bgna
N, 52 6hours for @eop&‘ncg 20@®» hoggs fo® Natural rubber and 166
houffs for SBR were ebtained. These samples tfea@e@&g o.nc hour
at 115% under autogogeous pressure show the feasibility of this
‘ine.sa.?ng Qcthod@ o nofe complote experimentg No. Q460 covsrl‘g
throo teaperaturcsg gF' an® BFaQQF4 compe x mac@ngs, and three
aﬁ@mwmrc Rops Sas heen partial® evaluated, Comp?ete
Bagytion o tWcy Mesults shougyd ind¥cate the proper t@atment
e o Foe iy, 3% %eon Opsamp‘:s ucg@ved for the ®:®¥ppery

él@l)vr ® ;o catnent .
®

g 8w dmve g g’ﬁ.cfluo‘ihaﬁioﬁﬁmwds avi®mable for treat-
GHQ sar-:p@esg @otiw{ otese ncgto®s %volve ®e use of an unfiuvor-
®:tco monomer as ®nc off §la- s@srteng nftc®Pafs and SF4 to pRoduce
Q% B?ngﬁ sljgap-;ﬂy sﬂflqw.ccg QC?Q’JQQ 6?!@93(3 methods will be satis-
igtto®p o g% sompl S@ ®¢: by @sggg @Othcr one, or a comb®naticn
‘opi)olia ve Bafge %}c@ Wt @0 soceesFafly sQippcr‘ize all samples
whgcle hgtc L@ TP poep sﬁn?@fcdg We are looking forward to

rccei&g more sgr¥es fps WPe qgnclyt an® subscquent testing,

FL-""i' éi'REni ®ory ® ©

B8 ®he coning period Qug whlll Q@ glete the wear tests on
®e ong@step graft fluorQna&Qon pr&cdure and investigate the

Q
possib?lity ol using R&1rur dBchlorfde and sedium fluoridec to

©

)
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accomplish the fluorination of samples in the low-pressure reaction
vess2lg o;n additiony; we plan to prcpare low meolecular weight

. : o . : . P R

oligomg@s ®avgng the basic chain @nit af AEH,CH- \» It will be nece
I
\ CF3

P S i NP ® ®hose oPigoners By Endlgect me odsg since Yow

nole il g uﬁ]gl‘l go lvac r&r}!c acla poljnelly e igac‘ess?bie b‘g
daPs 38 BcMods. Mc@lnis os oPageetz there @lfgomels 2@ pase ofase
tome g § 8§99 e Lpuchrped @Ml She gustlENl cUPf ey sNslcglsd §

thg sanc §esf Frog 8 & MPpeasly PPolume Barrl%de
o
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WEAR-LIFE DATA ON PREVICUSLY REPORTED EXPERIMENTS

Experimenrt 210
T - . - ]

Sampic Nog Ming (?f o o fax TOR
- P ——— g .
2 © ok R ] -}
b of? a
3 o &9
e
; [ ]
Demorfment 21 °
°% .10 )
K e got
10 .“ N @
e
L2 ® ¥ ==
' @
Exp@!ﬂmgg& o e
-~ ® o
& 4 &%
. . o'
* @
EXpCQ?mc ni 329
P ® .
9 ol 29
™ - &%
]

douPs

380+

Nde
20@e

a3
%%

ode
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BXPERIMENTAL

Experiment No, 230 - Treatment of 3earings for U, S. Navy Engineering
Experiment Station, Annapolis, Maryland

All Samples

20 min. @ 55-60°C in 100% Acrylic acid
<

30 min. U.V.

[
o °
Fluorination
Time @ temperature 60 min.
Average temperature °c 115 °
psig maximum 12.25
SF4 used ° 20.0 g@
¢p€ in.Recg 1.21 yel
m o -
$ .620 P
2 .6@3 <600 PY
’ s ©
® % (2
» & o:ib e
4 Pt «580
6 *e® o &7
o

Samples @egfrned to USNEE® for fest.ug
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@26
g0
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»d
®

Experiment No, 232

Check samples for reproducibility

All samples Buna N

All samples 20 min @ 60°C in 100% Acrylic Acid

All samples 30 min U.V,

Fluorination o

Sample No
Time @ Temp,
Average T°¢
Max imum TOC
Maximum psig
SF, @sed

B?3.3§4 ssed

Shore A

ess
&na 1 19s%.@ a1 @21
- @ — — e —

45
L
L

0%

16%

48 . 400
48 @400
®
53 @88l

Modu lus
200%

pUTY
&30
499
359

C.@ inMsec

f

«435

@70

00
450
430

606

120

.10®

.199

184
e

Page 10

1,2 3
60 min 60
115° 115°
117,2 120
18.0 12.25
3047 8.2
0 23,0
°
Wear Life
Surface
gin Ce Max T°F  Hrs. Condition
.184 265 200+
@184 380 200+
S1 H
®-nsi®e
590 %20
&30 900
1] e
590 %60 é%2
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Experiment No., 234
Sample 1 No pretreatment - Fluorinated with BExp. 232 ~ very hard
Sample 2 No pretreatment - Fluorinated with Exp. 230
Sample 3 20 min. Acrylic at room temperature

16 ming U.V., no cracking

Trcatment of complete liner

Time at temperature o 2 hase
dverage temperajure GQ 115

>}
Maximum temperatuge °g "%.9
psig maymuifl 9.0
SFy @gd ™0 o

Samples i&s'?ﬂtfeﬂt!f s lep;)ei,
Sanple 1 retreated Bxpg 9’6‘6 s.ipeery

Sample 2 and 3 - 1®min @ 60° in @P% fBeg¥ac ae§P @ $® Ugvg

se flu®Ppaged .
€% @ gempe@auffe “C 1
Avelag® gemg,er:we = E ¥ 1
M2 imumggerpefa®lie aypde”
° #s8s weximum 7985
555 ®sc® 28¢¢ °
Prgles regueg B ig S9 INRwely Oug ro® tesglng
© ]

[+
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Experiment No. 236 - Treatment of Compounds B138 and 142 for P.S.N.S.
1 - B138 30 min Acrylic acid @ 60°C - 30 min. U.V.
2 Bl42 30 min. Acrylic acid @ 60°C - 45 min U.V.
3 B138 3 min Acrylic acid @ 60°C - 45 min U,Vg
4 Bl42 3 min Acryl¥c agic @ 60°C - 45 min. U.V.
s B138 3 min. Acryli® acid @ 60%P - 60 min @ev.
@ Bl42 3 min. Acrylic acid @ 60°®® 60 min, ﬁ‘V.

B¢ 38 45 ming Acrylic acid - 40 ming U,V,
L

o

B142 #0 ing Acrylic ac%d @ 40 ming UgVg
9 B138 No pretfeatment

30 B142 No pretreatment

°
Further work stopped because of loss of tensile on room tempdf-
ature storage,
Sample ° Shore A Cf ¢ in/sec. _  Wear 19fe Surface
No, Initial Final 1,21 2¢4 120 MIn ef Max  Hrsg Condition
T°F
—e ——tms @~ NG ssvus-S-Suus D Se-vu—-omeD 5
e Pt ¥ 054 §225 @235 460 69* soft
]
2 @ @s69 @334 el60 @168 510 483*  soft
[
é 0% .438 #l43 .143 200 of soft
o o 0362 - 382 @184 8168 s#  72x soft
5 354 . 369 0?52 PYEL 195 .1 soft
6 §335 8400 o201 @68 ®100 .1 soft
& - & Qis0®  giu® prRT @ll6 310 100  soft
B 2% 63 @10 .486 @219 .096 270 87  soft
9 soft
o
W soft

~  Tesg terminaged because of h¥gh temperature
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Experiment 236 (Clontinued)

Sampile Medulus Tensile
N, 100% 200% 300% % EBiong, psi Comp. Set
7 310 602 1060 460 1840 60,4
8 830 150 1650 35.4

Experiment No. 240 -~ Preparation of BF3

Method of preparation - as previous

Yield 303.8 g.
o

Experinent No, 242 @ Bxpansion of Experiment 174

20 ning @ 60°C ~ 100% .crylic acid

(¥}

°SI:4 complex for Bxpcriment 242

No U.V. °
©
Thickness Shore A Cr ¢ in/sec. B Wear Surface
Final Int. Final 121 2.4 120 iin Cf Max, T 'Hi! Condition
PR 52 49 @00 e731 45 - ° [ ) nil soft
L4
Modugus ° Tensile
09% g)b()% 300% % Elong, - ps; Comwsion Set
156 S04 496 587 1139 50.0

Expegment R, Cas @ Expansion of Experiment “4 - Development of
onc@step graft féduor@natiog me thod

Tine @ genpefature 60 min,
Average tempegature °C ¥

psig max®mun 1735

SF, Gsed 3560 .
.-"\cryl?c acid used 15,0

All samples had a tacky surface film which dissolved off with an

acetone rianse,



T

JXperiment No, 244 (Continued)

Thickness Shore A Cg € in/sec. Wear
Sample Final Init Final 1,21 2.4 120 Min. Cg Max T°F Hrs.
Buna 124 49 49 .456 .582 ,210 .213 280 200+
Neoprene 133 57 61 L672 .759  .239 .232 475 52~
Natural 138 60 64 .513 .581 .160 e152 225 214
3BX 142 62 65 .657 605 176 1 .063 170 166

* Test torminated because of high temperature

Modulus Tensile Compression
Sample 100% 200% 300% % Elong, ° psi _ gSet
Buna 177 295 270 477 775 95.5
Neoprene 358 558 ©:40 .‘70 ® o080 94,9 o
Natural 378 933 &4 343 2047 70.7
SBR 51 1§85 1974 3@ 2145 69.5
®

8
Exper?mcnt Nogy 246 - < 8% %N g expe@®:nenggs @aseg o Experiment R74 to @etermine
optimun treatment @or combinedy graft-lulfl@ation gMeatment
in f®e @°w pressurc rcaction vessel, L

@®ne sample each of Buna Q Neoprene‘\ Na@ra% SBR and
Butyl & each hung

forbrunZg 1 o @ & & & T T 9 e W 12 13

Avg Temp. °C 145 145 145 145 145 13¢ 119 %5 @ 185 s 1P 145

Time € T 80 80 a® 40 o¢® o® & 40 80 40 88 40 60
Loxg TO 147 147 §i7 147 1:8g5 1365 ¥22gg Wsgs 12498 Bogs $logs H2sgs 14844
DsgE maxg 2ig0 1igHs 25 l2g7 10g2S 13g2 19.0 5.7 P3gdk 20.0 2848 B.1 Pu 3
SF, & @ 45 1 @%3 JO.0 3090 ocp¥  cql $%3 €% g 9%es
8F;-SF 2 o © 0 27,0 L 0 §ie® 1!,»;8.0 1240 420 28gQ,
wiic BEySE 0 0 0 0 .31 0 0 g6 @3 @36 4@ @b .36

~ o
“‘Pressure leak in bomb
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Bomb run Thickness
RYITRYSTel o Initial Final
H 122 .123
2 124 124
3 .129 +124
2125 .124
5 124 <124
0 «12% 124
7 124 0125
o .1258 a®25
9 ol24 224
K @il .124
11 012’. @ll4
12 @l23 el24
o
13 @25 @l2s
e

BUNA N
Shore A Cre@ in/sec.
Initial Final 1,21 2.4 120
55 58 .50 .54 > .46
70 73 «71 .79 > .46
70 76 <44 .50 . 305
70 70 .96 JOh 3 446
71 76 .27 o31 .168
71 72 @bl @67 .346
70 © 72 o6 o3 .346
%0 ® 69 9285 @350 4199
70 72 &30 .34 .184
71 76 @33 @39 @199
70 80 .32 « 36 .152
70 76 835 .36 .176
70 80 .38 37 >.46
©
&)
©
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B36mb “wn

Mimber

1

-~

* BUN,L M

Modulus

100% 200% 300%

260 580

%10

1310

820 1390

330

970

880 1720

720 1500

310

&60 1530

326

870

760
)

0O
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Tensile Compression
% Elong. psi set
220 720 37.8
170 1760 33.6
103 38.3
220 2010 32.7
150 1210 43.0
160 9 §530 360l
200 1720 35.8
220 1610 44,0
190 1465 39.2
200 1526 4441
140 1000 49,9
&70 1310 46,4
130 9%s 45,9



NEOPRENE
Bom> un Thickness Shore A
Numbor Initial Final Initial Final
1 -133 . 136 60 68
2 .131 .131 60 66
3 .132 .134 60 67
4 «133 .133 61 64
A 134 «135 61 68
¢ .131 .133 61 65
7 131 .133 61 66
8 .133 «133 62 62
9 2133 o134 64 67
10 .133 .13 62 67
©
11 el3g o150 60 70
12 ®137 @l €0 71
13 ol27 olsl 60 70

Page 17

Cf @ in/sec.

1.21 2.4 120
.60 .62 .324
.73 .86 2.46
.69 .62 .324
.75 .99 .46
.37 .43 .29
.51 65  3.46
.56 .69 2.46
K .54 279
.35 .41 .238
.16 .55 .268
42 .48 .295
.42 .53 @232
.42 ®52 0239
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NEOPRENE
Bomib Xun Modulus Tensilc Compression
Number 100% 200% 300% % Elong, psi Set

i 390 630 280 810 71,2
> 350 540 810 310 860 70.9
3 300 130 660 320 720 78.7
280 100 640 370 850 - 77.6
5 320 490 720 370 T 920 69.4
e 390 140 680 360 880 83.8
7 290 425 630 390 960 O; 83.2
3 320 530 390 1150 83.5
9 270 350 650 390 930 79.3
1o 260 300 635 370 885 81.2
11 310 190 710 380 o 870 81.1
13 330 505 730 370 940 - 84.1
13 295 400 525 400 735 6.5

[

@
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Cf @ in/sec.

NATURAL
Thickness Shore A
Initial Final initial Final
137 .137 65 67
. 140 140 64 65
. 1441 132 65 67
. 140 130 650 64
.138 .139 65 70
.139 . 140 €65 64
.138 140 6 o 04
.139 141 63 66
. 138 137 ¢5 68
.137 138 05 70
.136 139 65 72
. 137 .139 63 70
-.133 «135 05 70

1,21 2.4 120

.92 .81 . 324
.81 NR .239
62 .62 279
NR NR >.46

«37 et «333
12 o7 .428
66 .75 226
«35 o .29

.38 4T «342
.39 W45 . 359
.39 o7 «324
.37 .12 274
«37 «16 351
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NATURAL
Bomb Run Modulus Tensile Compression
_§2§23£_ 100% 200% 300% % Elong. psi Set
1 430 1060 1890 300 1910 53.3
2 415 1080 1945 360 2410 48.0
3 440 10530 2060 360 2610 52.9
g 30 1140 2070 380 27258 41.8
5 _ 400 980 1690 350 2025 37.0
5 430 1190 2090 380 2780 55.3
7 410 1100 1990 400 2940 55.6
2 430 1020 1890 380 2450 62.0
9 470 1160 1970 360 o 2360 56,8
10 5 1120 1910 350 2220 62,3
11 +35 1020 1330 350 2110 59.1
12 380 970 1750 400 2480 75.8

i3 390 925 1600 360 2020 70,6
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Bor:b twn Thickness Shore A Cf @ in/sec.
Number Initial Final Initial Final 1.21 2.4 120
H .140 <141 65 67 .63 76 2.6
142 . 142 () 66 N NK .219
3 143 .1a3 65 66 .61 +56- «326
. L0 .14C 05 64 N% Nk >.46
5 LG4 o1 65 70 .40 .6 «279
¢ .141 112 65 61 « 50 59 .411
7 « 140 « 140 65 63 1.44 Nk «251
°
] 140 .1a7 61 67 .35 45 « 300
u L1415 146 66 69 .40 48 « 346
0 L1532 A4 65 70 .39 45 »285
11 141 I P 6s 70 .39 +49 <279
12 133 140 65 70 .37 « 47 274
i3 .137 . 140 a5 70 .38 .46 . 342
O
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S8R
Modulus Tensile

100% 200% 300% % Elong, psi
55 1220 280 1960
100 1040 1920 350 2310
$00 115C 2050 320 2330
38¢ 985 1829 430 2850
130 280 1753 350 2080
350 1190 2130 370 2690
100 1070 190C 400 2675
400 1055 1860 500 2570
a70 1150 2010 340 2280
180 12430 2080 350 2400
30 1070 1835 330 2050
10 1050 1900 350 2350
390 a3c 1600 360 2020

Compression
set

56.3
50,4
55.0
58.4
55,2
63.4
61.5
52.3
62.9
77.4

70.6

T
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BUTYL
Borb Tun Thickness Shore A Ce @ in/sec, Surface
Number Init. Final Init, Final 1.21 2,4 120 Condition

1 L125 .125 T sz 53 soft
2 .125 .125 55 51 ) soft
.123 .123 55 52 soft
.123 .123 54 50 soft
- . 122 125 52 50 .60 .65 «3328 soft
o) 121 122 53 49 soft
7 .123 124 54 50 soft

121 .122 50 48 soft
G . 12¢ 125 54 48 soft
i .123 121 5% 31 soft
11 124 52 s. tacky
12 <123 L1028 5% 52 . s. tacky

13 . 124 126 S5 50 s. tacky
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BUTYL
Bomb Run Modulue Tensile Cenpression

Numbor 100% 200% 3005 % Elong. psi Set
1 340 S48 1240 330 i3sc 59.3

° 240 630 1090 340 1230 63.1
3 310 780 1210 360 1375 7149
300 750 1190 350 1320 71.4

3 300 750 1170 330 1250

& 300 745 1181 400 1420 /6.0

7 325 320 1220 390 1420 75,2

Experinent No. 262 - Treatrment of Chevron seals for Portsmouth Naval
Shipyard

Retractable Mast seals

Trcated with onc-ster graft-flucrination method

Tine € temperature 60 min,
Average tcmperature 1150C
Maximun psig 11.3
SF4 used 20,0
acrylic Acid used 10.0 z.

Samples were slightly harder but with a sufficicntly low coef-
ficicent cf friction Lo warrant in application testing., Testing will
be donc at Portsmouth Naval Shipyard and results forwarded through

Code 034C,
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Expcoriment No. 204 - Bvaluation of new rubber stocks
Samples of Buna N - S3k - Natural rubber

Fluorination by one-step graft fluorinaticn method

Time € temperaturc 6C min,
nverage temperaturc 115°
Maximus psig 16.2
SF; used 30.0 g.
acrylic acid used 13.0 g.

All sampics have satisfactory appearance and are comparable
1o previous stocks,
Bxperiment No., 266 - "0 Xings (Mil P 5516) for Pugct Scund Naval
Shipyard
All rings treated az previous on outside surface only
Fluorinction by one-step yraft-fluorination method with

Experinent 26
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